Objective: To investigate sociodemographic and behavioural characteristics associated with weight status among women with children living in socioeconomically disadvantaged neighbourhoods. Methods and procedures: A total of 1680 women aged 18-46 years, living in socioeconomically disadvantaged neighbourhoods with dependent children (aged 0-18 years), provided self-report data on height and weight and a range of sociodemographic and behavioural (for example, dietary intake, physical activity and time spent sitting) characteristics. Results: Half of the women were classified as having a healthy weight (body mass index ¼ 18.5-25). Bivariable ordinal logistic regression analyses indicated that a healthy weight status was associated with a range of sociodemographic and behavioural characteristics. In a multivariable model, a healthy weight status among women was associated with being younger and unmarried, speaking a language other than English at home, having a medium or high level of education, and a partner with a high level of education, having a high household income, spending more time engaged in leisure-time physical activity and less time spent sitting, and having a lower consumption of soft drink. Discussion: The present findings highlight that a considerable proportion of women with children living in disadvantaged neighbourhoods manage to maintain a healthy weight. Acknowledging the cross-sectional nature of this study, strategies aimed at helping women with children in socioeconomically disadvantaged areas to maintain their weight should focus on increasing physical activity, and reducing sitting time and soft drink consumption.
Introduction
Physical inactivity and poor diet are associated with obesity and increased levels of mortality and chronic disease. 1 Despite public awareness of the health risks of obesity, unhealthy weight gain is common in Australian adults. 2 One group at particular risk is women of child-bearing age (18-45 years), [2] [3] [4] particularly those with children, who are not only at high risk of weight gain due to pregnancy, [5] [6] [7] [8] but experience a high risk of physical inactivity, 9 unhealthy eating patterns 10 and the greatest barriers to adopting healthy lifestyle changes. 11 Women with children who live in socioeconomically disadvantaged neighbourhoods face even greater risk of obesity, as evidence suggests that neighbourhood deprivation is associated with obesity risk, independently of individual-level socioeconomic position. 12, 13 Studies have also shown that physical inactivity and poor nutrition are disproportionately experienced by those experiencing socioeconomic disadvantage. [14] [15] [16] [17] [18] Efforts to reduce the high prevalence of overweight and obesity among women with children who are socioeconomically disadvantaged are currently hindered by a lack of understanding of the aetiology of weight gain and obesity in this group. Although diets high in energy and fat and sedentary lifestyles are believed to be key behaviours in the aetiology of overweight and obesity among young women generally, 3, 9, 10 the relative contributions of these factors to weight gain in women with children, particularly those whose risk may be increased because of living in socioeconomically disadvantage neighbourhoods, are not well understood.
Typically, studies investigating factors affecting body weight have focused on the determinants of obesity or unhealthy weight gain. An alternative approach that may be useful in guiding interventions to prevent obesity involves the identification of predictors of healthy weight. Although women with children living in socioeconomically disadvantaged areas are at high risk of obesity, not all are overweight or obese. For example, in a survey conducted in a socioeconomically disadvantaged region of Sydney, Australia, 49% of women with school-age children were classified as being a healthy weight (body mass index (BMI) o25). 19 The identification of characteristics of women with children who have a BMI in the healthy range, despite the higher risk associated with their disadvantaged circumstances (which can be referred to as 'obesity resilient' 20 ) , may assist in the development of strategies aimed at preventing obesity in other disadvantaged women with children. The aim of this study was to identify the sociodemographic and behavioural characteristics of women with children living in socioeconomically disadvantaged neighbourhoods who, despite their increased odds of being overweight, manage to remain at a healthy weight. Specifically, we aimed to describe the sociodemographic characteristics (for example, age, marital status and level of education) and physical activity, sedentary and dietary behaviours associated with resilience to obesity among women with children living in socioeconomically disadvantaged areas.
Materials and methods

Participants
This study used baseline data derived from 1680 women who were participants in the Resilience for Eating and Activity Despite Inequality (READI) study, a longitudinal cohort study examining resilience to obesity among socially and economically disadvantaged women and children. The READI study was approved by the Deakin University Human Research Ethics Committee, the Victorian Department of Education and the Catholic Education Office. The study involves a cohort of women aged 18-46 years who were randomly selected using the electoral roll from 40 rural and 40 urban suburbs (or neighbourhoods) identified as socially and economically disadvantaged across Victoria, Australia. As voting is compulsory for Australian adults, the electoral roll provides a complete record of population data on Australian residents aged X18 years. To determine the pool of disadvantaged suburbs from which these women were randomly selected, all suburbs in Victoria, Australia were categorized into low-, middle-or high-disadvantage tertiles, using the Australian Bureau of Statistic's Socioeconomic Index for Areas (SEIFA). 21 The SEIFA is an area-based measure of socioeconomic disadvantage. Suburbs in the lowest disadvantage tertile that had populations of X1200 people and were within 200 km of Melbourne formed the READI study's suburb selection pool. Subsequently, 40 urban and 40 rural suburbs were randomly selected as the sampling neighbourhoods.
Between August 2007 and January 2008, 11 940 women were mailed a baseline survey, which assessed a broad range of factors that might influence women's lifestyle choices associated with obesity risk. A total of 4934 women returned a completed survey. Excluding from the denominator those whose surveys were marked 'return to sender' (n ¼ 861) or who were otherwise ineligible (for example, were deceased, did not meet study criteria for sex) (n ¼ 17), this represented a response rate of 45%. Of these 4934 women, 571 were excluded because they no longer lived in a READI suburb, 9 were excluded because they were not within the desired age range (18-46 years), 3 were excluded because the survey was not completed by the women it was addressed to, and 2 subsequently requested to be withdrawn from the study. Of the remaining 4349 women, 2648 (61%) reported that they had at least one dependent child (aged 0-18 years).
Women who were pregnant at the time of the survey (n ¼ 129) or who were no longer premenopausal (responded 'yes' to the question 'have you reached menopause'; n ¼ 89) were excluded from analyses, as were those who did not provide both height and weight data (n ¼ 159), were underweight (n ¼ 66) or had incomplete data on relevant sociodemographic, dietary or physical activity variables (n ¼ 691). Taking into account that some women met two or more of these exclusion conditions, the total number of women whose data were excluded was 968, leaving 1680 women for whom data were analysed in this study. Comparison of these 1680 women with those who were excluded showed no significant differences in age, employment status, having a child in any of the four age categories, intake of fruit, fast foods, energy-dense (ED) snacks, or water, leisure-time physical activity or sitting time. A slightly higher proportion of women in the retained sample were of healthy weight status, but the magnitude of this difference was small (50.5 vs 45.2%). Physical activity and sitting time. Women's physical activity and sitting time were assessed using the long version of the self-administered International Physical Activity Questionnaire (IPAQ-L). This survey showed excellent 1-week testretest reliability and acceptable validity when compared with accelerometer-measured physical activity and inactivity behaviour in a 12-country, 14-site study. 25 The IPAQ-L was used to measure the total weekly time (hours and minutes per week) women spent in household/yard, leisure-time, commuting and job-related activities and sitting (for example, watching television, at work, at a computer). Owing to uneven distributions of these variables, with high numbers of women reporting spending zero hours in each of the four types of physical activity, or maximum hours sitting, tertiles were created to indicate 'low', 'medium' or 'high' levels of physical activity or sitting. Women were also asked to indicate whether this had been a typical week for them in terms of their physical activity, and whether they had a longterm illness, injury or disability that prevented them from being physically active. ), assessed the frequency of consumption of fast foods, ED snacks, fruit, vegetables and water during the previous month. Frequency consumption of fruit, vegetables and water was estimated as the number of serves usually eaten per day. Seven response options were 'I don't eat/drink fruit/ vegetables/water', 'less than one serve/day', '1 serve/day', '2 serves/day', '3 serves/day', '4 serves/day', '5 serves/day' and '6 or more serves/day'. Frequency consumption of fast foods and ED snacks was estimated by asking women how frequently they had consumed three fast food items (fast foods, for example, McDonald's; pies, pasties or sausage rolls; pizza) and three ED snack items (potato crisps or salty snack foods; chocolates or lollies; cakes, donuts or sweet biscuits) during the previous month. Seven response categories were 'never or less than once/month', '1-3 times/month', 'once/ week', '2-4 times/week', '5-6 times/week', 'once/day', '2-3 times/day', '4-5 times/day' and '6 or more times/day'.
Measures
The frequency of consumption of fast food and ED snack items in the last month was converted into a daily equivalent, which is an established method 32 that has been used in other dietary studies. [33] [34] Daily equivalent scores were calculated as follows: never or less than once per month (0.00 times per day), 1-3 times per month (0.07 times per day), once per week (0.14 times per day), 2-4 times per week (0.43 times per day), 5-6 times per week (0.79 times per day), once per day (1.00 times per day), 2-3 times per day (2.50 times per day), 4-5 times per day (4.50 times per day) and X6 times per day (6.00 times per day). The daily intake of fast foods and ED snacks was calculated by summing the daily equivalence of the three food items in each food group. For example, the estimated daily intake of fast foods was calculated as the summed daily equivalence of fast foods, such as McDonald's; pies/pasties or sausage rolls; and pizza.
Procedure Initially, 11 940 women were mailed an invitation letter in plain language, a survey, a consent form, and a $1 lottery ticket as a small compensation for their time. To maximize response rates, a reminder protocol 35 was used whereby letters were sent to non-respondents 10 days after the initial survey package was mailed, followed by a second reminder letter including another copy of the survey a further 10 days later. Before sending, the surveys were pilot tested on a convenience sample of 32 women aged 18-46 years and modified slightly for clarity based on the feedback received. 
Data analysis
Results
Sample characteristics
Sociodemographic and behavioural characteristics are presented in Tables 1 and 2 , respectively. Half of the women were in the healthy BMI range, whereas 27 and 22% were overweight and obese, respectively. The mean age of women was 37 years (s.d. ¼ 6.9). Most of the women were born in Australia (89.8%), spoke English at home (96.2%), were married (82.6%), were not employed full time (76.7%), had a partner who was employed full time (75%), owned their own home (77.6%) and had access to a car (96.8%). The women reported spending a median of 9. Bivariable associations between BMI category and sociodemographic and behavioural characteristics Table 1 shows the distributions of sociodemographic characteristics according to BMI category of women. Eleven of the seventeen sociodemographic characteristics were bivariably associated with BMI category. Younger women tended to have a more healthy weight status. Healthy weight status was also associated with being born outside of Australia, speaking a language other than English at home, never having married and having a medium or high education level. Compared with women whose partners had low education, those without partners and those whose partners had medium or high education tended to have a more healthy weight status. Women who were employed full time tended to have a less healthy weight status than those who were not. Compared with women with low personal income, those with medium income tended to have a less healthy weight status, whereas those who did not disclose income had a more healthy weight status. Compared with women with low household income, those who did not disclose income and those with medium or high income tended to have a more healthy weight status. Women who had one or more children aged 2-4 years tended to have a more healthy weight status than those who did not, whereas women who had one or more children aged 13-18 years had a less healthy weight status than those who did not. Bivariable associations of behavioural characteristics with BMI category are presented in Table 2 . Of the four measures of physical activity, leisure-time and transportation physical activity were associated with BMI category. Compared with women who reported a low amount of leisure-time physical activity, those who engaged in a medium or high amount were more likely to have a healthy weight status. Compared with women who reported a low amount of transportation physical activity, those who engaged in a high amount were more likely to have a healthy weight status. Sitting time was also associated with BMI category. Compared with women who spent a high amount of time sitting, those reporting shorter sitting times tended to have a more healthy weight status. Of the six measures of dietary intake, only soft drink intake was associated with BMI category, such that women who reported a high intake of soft drink were more likely to have a less healthy weight status.
Multivariable associations between BMI category and sociodemographic and behavioural characteristics Table 3 shows the results of the multivariable ordinal regression model predicting the likelihood that women would be in the healthy weight range, after controlling for two confounding factors (not a typical physical activity week and long-term disability/illness) and all predictor variables found to be significantly associated with BMI category in bivariable analyses. Six sociodemographic variables and three behavioural variables remained significant in the multivariable model. Of the sociodemographic variables, a healthy weight status was more likely among women who had a medium (odds ratio (OR) ¼ 
Discussion
This study is one of the first to identify the sociodemographic and behavioural characteristics of 'obesity resilient' Abbreviations: BMI, body mass index; ED, energy-dense. a P-values were calculated using ordinal logistic regression; P-values o0.05 are in bold. b Cut-points of physical activity and sitting tertiles: domestic-based physical activity (5 and 15 h per week); leisure-time physical activity (0.6 and 3 h per week); job-related physical activity (0.1 and 12 h per week); transportation physical activity (0.5 and 2.4 h per week); sitting (27 and 47 h per week).
Weight status in women with children AM MacFarlane et al women with children living in socioeconomically disadvantaged neighbourhoods. Despite the increased odds of overweight and obesity that is associated with motherhood, and with living in a socioeconomically disadvantaged neighbourhood, half of the women with children who were sampled in this study were in the healthy BMI range. A similar proportion of women with children were found to be in the healthy BMI range in a previous study conducted in the western suburbs of Sydney, 19 a relatively disadvantaged area of Australia. This study identified a range of sociodemographic and behavioural characteristics that were bivariably associated with healthy weight status in this cohort of women with children. Relatively fewer characteristics remained significantly associated with healthy Adjusted for whether the women reported having a disability/illness that affected their physical activity levels, and whether it was typical week with regard to physical activity performed (covariates), and for all other predictor variables listed (age; born in Australia; English spoken at home; marital status; maternal education; partner's education; maternal employment status; maternal income; household income; have a child; leisure-time physical activity; transportation physical activity; sitting time; soft drink intake); also adjusted for clustering by suburb. b P-values were calculated using ordinal regression; P-values o0.05 are in bold. Odds ratios 41 indicated that the variable was associated with more healthy weight status. Odds ratios o1 indicated that the variable was associated with less healthy weight status.
Weight status in women with children AM MacFarlane et al weight status in the multivariable model. These included being younger and unmarried, speaking a language other than English at home, having a medium or high level of education, and a partner with a high level of education, having a high household income, spending more time engaged in leisure-time physical activity and less time sitting and having a low consumption of soft drink.
The sociodemographic profile of healthy weight women with children in this study is not dissimilar to that suggested by other recent evidence. For example, the finding that women who were unmarried were of more healthy weight status than those who were married is consistent with many previous studies using both cross-sectional 37 and longitudinal 3, 38, 39 designs. Similarly, the finding that younger women were of more healthy weight status than older women is consistent with the well-established pattern of women gaining weight throughout the adult life. 2, 3 It should be acknowledged that in this study, some women living in socioeconomically disadvantaged neighbourhoods had a high education and household income, and these characteristics were associated with a more healthy weight status among women with children. This finding is also supported by previous research, which has shown an inverse association between socioeconomic position (education and occupation) and obesity in developed countries, particularly among women. 40 The striking finding that, even among women living in socioeconomically disadvantaged neighbourhoods, there was a strong inverse gradient observed between women's individual-level socioeconomic circumstances and weight status is testament to the need to consider and approach obesity as an issue with strong socioeconomic roots. Policies and programs aimed at reducing the obesity burden may have more impact if priority is given to addressing the needs of those who are most socioeconomically disadvantaged. A healthy weight status was associated with greater time engaged in leisure-time physical activity, less time spent sitting and less-frequent soft drink consumption. These findings are consistent with previous evidence from crosssectional, longitudinal and experimental studies examining associations between weight gain and physical activity, 41, 42 sitting 3 and soft drink consumption 43 in the general population, but extend these to a group at high risk of overweight and obesity. Given the poor health outcomes associated with overweight and obesity, our findings and those of previous studies suggest that increasing leisure-time physical activity and reducing time spent sitting and soft drink consumption should be the key messages included in future public health campaigns aimed at women with children living in socioeconomically disadvantaged neighbourhoods.
The limitations of this study should be acknowledged. First, the surveys relied entirely on self-report, which may have led to underestimates of weight and BMI, 22 as well as biased reports of the behavioural characteristics assessed. For example, obese respondents may be more likely to underreport energy intake than those of healthy weight, 44 an effect that, if present in this study, may explain the lack of any difference in consumption of fast foods and ED snacks between weight status groups. Objective measures of adiposity, and also of dietary intake, physical activity and sedentary behaviour, may result in stronger associations between these variables than observed here. Second, owing to the cross-sectional design of this study, we cannot determine the temporal nature of the associations observed.
A further limitation of this study includes the possibility of a selection bias, as 37% of the women with children sampled were excluded because of being pregnant or menopausal, or missing height and weight data or relevant sociodemographic, dietary or physical activity/inactivity data. However, although women in the retained and excluded samples differed slightly on a number of sociodemographic characteristics, they were similar on most of the behavioural characteristics. The main strengths of this study include the large sample of socioeconomically disadvantaged women and the wide variety of potentially important sociodemographic and behavioural determinants of their weight status.
The study was also innovative in its unique approach to the public health problem of overweight among socioeconomically disadvantaged women with children, focusing on factors associated with healthy weight rather than overweight status. The high prevalence of overweight and obesity among women with children living in socioeconomically disadvantaged neighbourhoods highlights the need for more innovative approaches to the prevention of weight gain and obesity in this group. Identifying characteristics of women with children who manage, despite their increased risk owing to motherhood and owing to living in a socioeconomically disadvantaged neighbourhood, to successfully maintain a healthy weight, and applying the learnings from these individuals to help others manage their weight and avoid becoming overweight may be a particularly useful approach. The data presented here show that women from socioeconomically disadvantaged neighbourhoods who have a healthy weight status spent more time engaged in leisure-time physical activity, less time sitting and had a lower consumption of soft drink. Thus, programs that include these behavioural strategies might be effective for encouraging a healthy weight status among socioeconomically disadvantaged women with children. As our study also showed that overweight and obesity among women with children was associated with ageing, marriage, full-time employment, having a low level of education and a low household income, being older and speaking English at home, these programs need to provide additional strategies to help such women achieve these behavioural changes. For example, programs might encourage leisure-time physical activities that are low cost or free and that can be fitted into a busy schedule (for example, walking/running/cycling to work, walking/running around the oval while child plays soccer or cricket). They might also emphasize the high cost of regular soft drink consumption as opposed to the low cost Weight status in women with children AM MacFarlane et al of drinking water. The findings of this study provide an important basis for future intervention efforts to prevent overweight and obesity among this high-risk group, and reaffirm the need for a particular focus on those experiencing socioeconomic disadvantage.
